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(57) Abstract 

An electrode material for a negative pole of a lithium secondary battery containing particles which comprises and amorphous M»AOC 
alloy having a substantially non-stoichiometric composition, wherein M represents at least one element selected from the group consisting of 
Si, Ge, and Mg, A represents at least one element selected from the transition metal elements, X is an optional component and represents at 
least one element selected from the group consisting of O, F, N, Ba, Sr, Ca, La, Ce, C, P, S, Se, Te, B, Bi, Sb, Al, In, and Zn, and the content 
of the component M [M/(M+A+X)] is 20 to 80 atomic %. An electrode structure for a lithium secondary cell composed of the 
aforementioned electrode material for a negative electrode and a collector comprising a material which forms no alloy with lithium in an 
electrochemical reaction. A lithium secondary cell having a negative pole comprising the electrode structure. 



t 



(57)^$J 

Mte, Si, Ge, RCX Mg ^e>^^^^e,iltt*tl^^^< tfe-a© 
7G^£tfL, A lis M^^/S^t^KDiffr £>M&*ft^>4>& < <h t>-S 
(^TTC^^r^b, Xte, 0, F, N, Ba, Sr, Ca, La, Ce, C, P, S, 
Se, Te, B, Bi, Sb, Al, In, 1k.T$- Zn £ & <5 £ M fc£t!3 4> 
& < £ .*> — a<D5rm«r^-ro fib, Xte, is tit < T *> <fc 
_hf5#H«M • A • X^©MI|M0tilt M/ (M 
+ A + X) = 20 ~ Tr&^o ] 

^fT ^3 A £5? BR -fcl£ 4r+ U ^ /I/ ^ CT J t .-t f 1. A. A /I. » j.^ . . 

rau pu^iai/n taiaiyj c-^ eg, jxv i u /x. pu* ^ v V A C'p W1L l//j:vi 4xJ 



A L T/t"<~T 

AM 7^s7 

AT X—XhVT 

au 3j— ^h^yr 

AZ > 

ba zKX^r • ^/u^*=^tr-^ 

B B '</W< k* 

B E -</t-3f— 

b f ^/^-t- - 77 y 

B C ZTpViS V T 

B J <<*T> 

BR 7*7^ 

BY -<^/l— > 
CA 

CF W7V* 

CG =3^=f— 

CH ;*>f J* 

C I =>— Kv^T— ^ 

CM j&^/i— ^ 

CN (pS 

cr =>x* ■ y * 

CU — s< 

CY =*:Tu;*. 

cz ^~*=» 

D E ^ 
DK * 



DM 




KZ 


EE 




LC 


ES 




L 1 


F ! 


7Y^7>K 


LK 


FR 


77^ 


LR 


G A 




LS 


GB 




LT 


GD 




LU 


GE 




LV 


GH 




MA 


GM 




MC 


GN 




MD 


GW 




MG 


GR 




MK 


HR 


^o7f7 




HU 




ML 


I D 




MN 


I E 


7^7^K 


MR 


I L 


^77^ 


MW 


I N 




MX 


I S 


7^^7>K 


NE 


I T 


-f *V7 


NL 


J P 


B# 


NO 


KE 


T=-T 


NZ 


KG 




PL 


KP 




PT 


KR 




RO 



*y • 
y hmr 

*r-7-=> 

K~T IB ^— ^7^7 

^y 

* — y & ~t 

^"•7=7 



RU ov'T 

SD * — ^> 

SE J^x-T^ 

SG v^tf*"— /U 

S I J^a^^T 

SK *ni7V*-T 

S L f /X7 • U;** 

SN -tr-^tf/i* 

SZ J*S7^7>K 

TD ^-r— K 

TG h—=r- 

TJ ^ 

T Z * >1f =T 
TM 

TR h^rs 

TT h K • h-Ksf 

UA «>^7-f^ 

UG 

us #® 

UZ 
VN 



WO 00/17949 



1 



PCT/JP99/05093 



w m m 

*%wtz* »j ^ &<DWt<t— m.7tRfo*nm-? z> u ^ a-#«?& 
m^tc.m.mmm.w. mmffiffim.&frZfczM.n&'&Tz u ^£a-# 

C0,> NO,, ^<k7K^^i*Sr^tr^m^^»3^^^^MS:#iil 



WO 00/17949 



2 



PCT/JP99/05093 



K^SttaafeW^tt^JSM^^fc i /6 © g ^am^ 

©Affile g^#A&Jg #7* > F5<f h <#tt) ttMt. ll^WC 

£JS u? 1 * A&fiffiiStel&Hfcteffl ufc^ou f7A-*i* 



WO 00/17949 



3 



PCT/JP99/05093 



fc<fc 9 ftM LT^X affile© ftJErt s S 3; o 7c 0T5 £ £ # 

fz#>\Z. Wl&mz. U ^A£T;i^ Ate <Jf^6te£> U ^£ A^& 

o T V>te H <D rt^^T? & -5 c 

z\n<b&mfr e>te&^£» i^tecm*, t u ^ a his 

ICffl^/c-^Hftli^ ^¥ 8 - 6 4 2 3 9 ^'AW. #H8¥3 - 6 2 

4 6 4 ^^$g. - 1 2 7 6 8 ^^$g, #H§08 6 2-1133 

6 6 #HPS6 2 - 1 5 7 6 1 #ii@ 6 2 - 9 3 8 6 

6-^^$g, Rtf«fBBPB5 4 - 7 8 4 3 4f 4iai:Hw*nT^*. L 



WO 00/17949 



4 



PCT/JP99/05093 



S I- I- tP-^4b**fcL ? . -T EB t,i ?v — * "it fttl. -7* H- i8? l~ —> 

tAT, 3Emm\ZV^OAt<D'&&<k\z<Z:Z>ifcM&M&&Z.K>. ^11 
&mNft3^3M L Wffi&& Z\ 5 £ £ 3 , d <B#l*aSfcrt<*: # 

mzmmittfmz. o , ^io-f>tf-y>^^±#b, mm?-*? 

Z\(Dm> 8TH INTERNATIONAL MEETING O 
N LITHIUM BATTERIES (DEXTENED AB 
STRACTS WED-2 ( P 6 9 — 7 2 ) [£AT, # \Z f^itfcj 

XX, L < £ £ tT. SH^iM XOfflfrK (2 0 

0~4 0 0 nm) J£3tJi <D m%h < (® 

ft # ft -t- -r £ <h m I B it $ ft T V „ 

£tcmmXfflllZfe* 0. 2 5mA/cm 2 0ffiitigT, 1. 7L 
i/SnUXl m^mtzV 1.7 fi© Li t^MTS) ST^IL. 
0. 9VvsLi/Li + £ T <D tScM £ m <0 M L fz WHS \Z & V>T , it 

si. o mm(DMm<DMmfe±izmmizxx&±&mm£-&Tmt>n 

yt&^+h-f X 2000 — 4000 nm(Dlii:^LT, 2 

0 0 — 4 0 0 nmOXXtfCfS^ 4 {g, Sn 091 Ag 0 . 09 



WO 00/17949 



5 



PCT/JP99/05093 



msm* sn 0 .„sb 0 .„ &&nmifi*3 1 imm^^^i±-r^mmm^nx 

L^L, ±IB*lttfctBtt©»fll5*SJIira:. fcfUfc: A£SH>£:*§ 

(%L%) #*2000~4000 nmT?S5l^IfiE$tl5 ^i^S^ 

IC, HH¥5-190 17 1 ntem. #l¥5 -4 7 3 8 1 
8L ft MBS 63-114057 ^HHBH 63-13264 

#H¥ 5 - 2 3 4 5 8 5f^ifCtt. 'Jf)A^IH'Jf 
^A <h&MF B m^££jj&l^< — mizttmz ^TCbOfr 

4#BflPH6 3 - 1 3 2 6 7 Affile te. S« tf> 7 )\> ^ - A£& £ £ 
fc09£Lfc# U^?A<h£«fiUfc#WK^&{fc;Lfcy 

ftmW- 1 0 - 2 2 3 2 2 1 #^$StZ«, Al, Ge, Pb, Si, Sn, RZ* Zn 



WO 00/17949 



6 



PCT/JP99/0S093 



d. T'j / i j z> o-* — v v -t=3 ii-*/ — ' — * ' ' - ■ - - ~ 

& £ tl*: <D T & £ . 
•>A— ^m?& (MP-fe, U ^^AO^fb— S7nKJfo£#JfflT£ — 

{C 5& <5 o 

^BJolOS^tt, ffiemffifciSttRtffflBU AX&«?fi<B 
5£M • A ♦ XtdO^T, M tt, SK Ge, Mg <b Wtfr <o Sfcftl 5 

'P£sl < t. fe— m<D7tm&7f;v, a it. m&&m7tm<D*fr zm&n 

<54>& < £ fe— b , Xte, 0. F, N, Ba, Sr, Ca. La, 



WO 00/17949 



7 



PCT/JP99/05093 



Ce, C, P, B, S, Se. Te, Bk Sb, Al, In, Rtf Zn 

& &sfc£*i*sJ>&< t. & — atf>7c^£^T . x&, ^^nx 
M/ (M+A + X) = 20 - 80 mT%~c&z>o %&mffitt\$> mtitz&& 



WO 00/17949 PCT/JP99/05093 

8 



*a±/n V I? -Pi ra ±£ -w — K + 

qyj iv j/ 1 % ■ ■ — - ■* - ^ ■ — ■ — - ^ ' ~ 

10 (D#Jg*fr5fc<E>X RDtelilT ^-V- h £^TEITc&£o 

1 1 0 «, ^jtr^^M^u 5 \z$>vz>mm#-)i>$)\'mmzMi>r£ 
0 1 1 it ■WLmTzmmm 6 t^tt^^s^-^^^ms&jsu^ 
15 @ 1 2 it ^aii-^iiis^j 7 \z^n^mm^-)v^)umm^mvrc 
mi 3it. ^m-r^>MmM8\zi5\fir^mm^-)i^^mm^mvrc 
m 1 4 te» mai-r^iiMJ 9 \zmf^mm.^-^^)imm^mi'fz 

20 ^(D^M^^^XRDlEllif^^— h^r^-rSlT^-So 

1 1 5 It titSUl^ 1 2 K^t3iiS#-;i^;l/#! ! g£JSL 

25 fijffl-r^ u 9-0 A—^mmiz-o^x<D±mvrcmm^m^:T^< , & 
u i±-*&m&<DMM<Dt%f&ttftizmm it, i£im<E>*i§/£*m<h 

n$&&iz^^T&m<D^%i : $:fri<T8im%:'tf-ofc.o -£-<E>*§m. m^, 



WO 00/17949 PCT/JP99/05093 



v&£&&<t?z>* ^«wtc#Mb^*»itssafifco*a»M • a • x^ 

&a>e>&5&^ *>©a>&fcS*t» (BP'S* lift) T$fJ& 

SM-A-X^^t, M tt. Si, Ge> Mg ^ 6 j$ 5 6 1 5 

2>'J>fc< fb—mOTtm&TKls* X«. 0, F, N, Ba, Sr, Ca. La, 
10 Ce, C, P, B, S, Se, Te, BU Sb, AK In, Rtf Zn A> fcfcS#*> 

6i«ns'>ft< •hfe-ioTci^^t. iiu x«, ttsntu 

tt, ±^^7C^M, A, Rtf X<£>&7cm (M^) ©JlC^RfciJUT, M 
/ (M+A + X) = 20 ~ 80 mT%r&Z>o SZtZs *^0J^43tt^±fS 

r#M^fcj <05E*Sflfifctt. KK:«*ll£teoT^*& 

±&vrc&5iz.*ftWte^ntoizft<k¥&Miiti&rfi<D#iknM • 



WO 00/1 7949 PCT/JP99/05093 

10 



15 gWt>Cti&5. 

T«> Cr, Mn, Fe, Co, Ni, Cu, Mo, Tc, Ru, R 
h, Pd, Ag, Ir, Pt, Au. Ti, V, Y, Sc, Z r N 
b, Hf, T aRtfWtfSHfSft*. itu IB A 2 *l& M*££M7Cl?i 

(1) . JiBBMOTC*36«->U3> <S i) ±fBAtf)M&£ 
JgTC^^ Co, Ni, Fe, Cu, Mo, Cr, Ag, Zr, Ti, Nb, Y , 

25 Mn a>e>ft*#a>fc3tfft*4>ft< t -mo Tim-c^z 

S^^©»SLl^^^Hi^ Si-Co # h h bId^. Si-Ni #AJt£ 
Si-Fe#SH£&. Si-Cu#S»£&. Si-Mo #AR£&, 
Si-Cr *ftR^4. Si-Ag #Hft-&&. Si-Zr #H5f Si 
-Ti^SKa^. Si-Nb#SK£&. Si-Y Si-Co . 



WO 00/17949 



11 



PCT/JP99/05093 



-Ni#HK£&. Si-Co-Cu Si-Co-Fe ^Si^^, 

Si-Co-Ag #HiJf-&&, Si-Ni-Fe *SI^, Si-Ni~Cu# 
Si-Ni-Ag IPiS^i, Si-Ni-Mo #a H H I^^, Si 
-Ni-Nb ^Sl^^. Si-Cu-Fe Si-Co-Fe-Ni 
-Cr #HSfa&. Si-Co-Fe-Ni-Cr-Mn ^SS^^, Si~Co 
-Cu-Fe-Ni-Cr # HH "a & . Si - Co - Cu - Fe - Ni - Cr - Mn £ 
Si-Zr-Fe-Ni-Cr ^HK^^. Si - Zr - Cu- Fe - Ni- Cr 
-Mn#SH'&&. Si-Mo -Fe-Ni-Cr lEUM^^, Si-Mo-Cu 
-Fe-Ni-Cr-Mn #b h bI^^, Si-Ti- Fe- Ni- Cr 
Si- Ti-Cu- Fe-Ni-Cr-Mn ^USt-a&Tr & 3 « 
(2) . ±IH (1) fCfBi£©m/&{C±lHXT^£n37CigT&5 C, 
La, Ca, Zn, Al, P, Rtf B 7&> 6 & £ g£7$> 6 3 fc£n<5> 1 m<Djc M 
&iPAfca«©*»K^^©»*LV»*#«tt, Si-Co-C #JfcJt 

Si-Ni-C ^AR^^, Si-Fe-C #AR^&, Si~Cu 
-C |^AR^. Si-Fe-Ni -Cr-C Si-Co-Fe- 
Ni- Cr- C ^AR^^. Si-Cu-Fe-Ni- Cr-C #AK$&. Si 
-Co-Fe-Ni- Cr-Mn-C ^AR^i, Si- Co- Cu- Fe-Ni- Cr 
-C |^AR^. Si-Co- Cu-Fe-Ni-Cr-Mn-C I^AR^ft, 
Si-Co-La #AJt-&&. Si-Ni-La #AR^. Si-Fe-La # 
H«-&&, Si-Cu-La #^bId^, Si-Co-La-Fe-Ni-Cr # 
USt^, Si-Cu-La-Fe-Ni-Cr #HK-&&, Si-La-Fe- 
Ni-Cr Si-Co-Ca Si- Ni- Ca 

Si-Fe-Ca Si- Cu- Ca # AR^^, Si-Co 

-Ca-Fe-Ni-Cr *AR^, Si- Cu- Ca- Fe - Ni- Cr #ASf 

Si- Ca-Fe-Ni-Cr *AR^^. Si- Co~Zn #iiJt£&, 
Si-Ni-Zn Si-Fe-Zn #HSf^&. Si-Cu-Zn & 

Si-Co-Zn-Fe-Ni-Cr #AR^. Si-Cu-Zn- 
Fe-Ni-Cr ^AI^^, Si- Zn- Fe - Ni- Cr #AR^i. Si- 
Co-Al #Jfcitd&. Si-Ni-Al ^AR^^. Si-Fe-Al 



WO 00/17949 



12 



PCT/JP99/05093 



Si-Cu-Al #| a I^<fe, Si-Co-Al-Fe-Ni-Cr #A« 
Si-Cu-Al-Fe-Ni-Cr ^SS^^. Si- Al- Fe- Ni- Cr 
*S»^^, Si-Co-P Si-Ni-P ^AK^, Si 

-Fe-P #^1^^, Si-Cu-P ^AK^i, Si-Co-P-Fe-Ni 
-Cr # H B sI^^, Si-Cu-P-Fe-Ni-Cr #AS^i, Si-P- 
Fe-Ni-Cr *AR^^, Si-Co-B #AH£-&, Si-Ni-B #A 
K"n^, Si-Fe-B Si-Cu-B #AK^&. Si-Co 

— TD — 'C XT: _ n- #B q; -fu-R-Fo-Mi-fr 2ifc 

&. Rtf Si-B-Fe-Ni-Cr *S»'&^T»^. 

(3) . ±12 (1) ICE*©fflj£K:Tdf*>'#A7C* (Mg) Xtt 
^7 Atc^ (G e)£2n*.fcl&Jfc<B#A**&£©$f * 
Si— Co — Mg ^I8^i. Si-Ni-Mg ^Aff^g. Si-Fe 

— Mg AS'a Si-Cu-Mg #Aff^&. Si-Co-Mg-Fe-Ni 
-Cr#^M-&^, Si-Cu-Mg-Fe-Ni-Cr IPia^i, Si~Mg 

— Fe- Ni - Cr # B B B I^i, Si-Co-Ge *A»^&, Si-Ni-Ge 
*AH^^. Si-Fe-Ge #AK-&&. Si- Cu- Ge # ASCd-&. Si 
-Co-Ge- Fe-Ni-Cr IISI^^, Si- Cu- Ge- Fe- Ni- Cr 0 
a B H @^i, Si- Ge- Fe-Ni-Cr Si-Ge~Mg-Co# 
HK^£, Si-Ge-Mg-Ni *A»^^. Si-Ge-Mg-Fe #Aff 

Si-Ge-Mg-Cu #iS^^, Si- Ge - Mg- Co - Fe - Ni 
-Cr Si-Ge-Mg -Cu-Fe-Ni-Cr R 

O^Si-Ge-Mg -Fe-Ni-Cr ^b^Id^I?*^. 

nn<B<Oflfi, ±IB (1) Rtf (2) K^Ljfc"£&ifflj£G>£'U 3 >7C 
$ (Si) - ^7 Atc^ (Ge) Xte T * ^ A 7C §f§ (Mg) 

T1IifcUfc#A»£&'b#SU< 

(D-&^m^cD¥^feiti«. 0. 55^D>Jlii205^D>©^fflT 
1 0 a 9 U ><£>$SffiT&5 d 9 £ U^o 



WO 00/17949 



13 



PCT/JP99/05093 



^ethffSnSJBS^O^^Stt. £0flP3;L<fcJ:2O 0 A^TT*$ 
0, MfcHF* k < 1 0 0 A^TTSS. 

m%M (F) , XJ4**7C*Rt^7y*7C*©W#& , &*"r5^t3ft t 
+ 8P£U<tt0. 0 5lt%7555li% 

z.<om. mm&&%L?te* u^atg* (l i) $3ii%»S3 

0 1 (0 1 (a) RtfEi 1 (b) ) #f£Hj(Z)^^;rt;#5j£"C y 

i o 2 o^B^r^^wic^-rm^S"^^^. 

a 1 (a) tt, ItftlOOil:, Hu§B#^K*§<&w-r^^m^^ 



WO 00/17949 



14 



I 

PCT/JP99/Q5093 



01 (b) mm#&nm&m?zmMft&&m.?*Ri^tzmm 
unm i o i ZLZt^n&m^tcmmmmw i o 2#, n^it^K^-v 

ag^ffiKjft" 10 4 <hiS*^J 10 5^ ^i^^nt^Sii^iLT^ 

5 s. w. Bi (b) 1 0 0 ©w-ffi©*k:«S*tft« 1 0 

(1) SI (a) CStSSififtl 0 2tt. *5&BJ©'J:F^A<h 

(2) 11 1 ( b) K5K-r*«#il# 1 0 2 tt, *%W<D VTV&t 

^•^fl:-r*^sMffl*w-rs 103, 104, 



WO 00/17949 



15 



PCT/JP99/05093 



nmi o i zmnwi o o ±\zmmr^>z.i:\z^o^mx^h 0 z\<d 

10 0] 

o o & -$:mm<DfkMizmm?z>m&^ o o<d& 

nmtf®m i o i a, m^B^-^^i^-o^xm^^nrc 

%1&m<D< OigLlC<£ ^ y ?tffflffl-£tlZ>° 



WO 00/17949 PCT/JP99/05093 

eta iz-rztc&iz. ±$zm&vo\zmm &mm vx^-zhvtiz 
^izmmm&m&&?\z±ttttttmni$®tt<D&&, mm&±\zm 

nrcfenzi -7- ^ £S feL S Jt- rf? JZ; r > ^ at bS 7 s _ 
ij^ltAtlKS \- \ <BU3 r4 n /s t^- /f ff* ✓ «=» — w. w * i.w — - — — - 

15 ^SK^S^?- <DmM&£ IT, _t!3^M6WM'&lCc£S!M;£ 
1 oa*%<Z)3affl/W£U<, £08F£L<tt» 1 fi*% 75S 5 S*% 

25 <£>^fflT&3o 



WO 00/17949 



17 



PCT/JP99/05093 



2><Dfi*tfr Sb^. 

*vX^l/>, #D N — bf X fcf P U H > » 77k7iA- h 5 # tl 
>hp*A, # U k*x;i/T-fe-x- b^fimtfznZo 

-^7Jl/t7-f H. ^'Jk''J-f>7;^7<H. 4 "7 fbXf l/> 

Ifk>.477ftXfl/>^* l J7-, 47>>^X?L/>-67 
7ft^D^>*I^#U7-. 4 7 7ffcX7 1 l/>-A-7;^D7 



WO 00/17949 



18 



PCT/JP99/05093 



^ Lajts®AAfc?.ffi hi? fefe ^ 231 cb en iS: e A- I > T fct . 8 

Ml 5!) ITU WfB^ 

mttn^&mwwz* #£^< tt*s*m» o 75s 2 



WO 00/17949 



19 



PCT/JP99/05093 



SS£ki#A«fc&*£x*i§i»re-*tt£<«afcttfc<fc*. 

R^migiB#— jg©iSAfc&&n*4*£©re*©j&fc#^ tr 

JE K: , ^M^^^»«!l^DSC (differential scanning 
calorimeter) #*fCtt. Ufc****©*** 
2 o 0*0 7^^6 o O'CiggolSH) -C*SA<tK:«fc3**ft£-** , W* 

Ltfi, ±aLfc27G**#AK££fttf 3tc**#A*£*©«1K:. 

<Z)iCM * A • xic«to*±20RWT?tt' tt#AK^^©«*7c*M, 
ARIjtBIt M/ (M+A + X) = 20 - 80 R^IOHff t ttoT^« 
*t, »IC, M/ (M+A + X) = 30 - 70 $5©AU 0 



WO 00/17949 



20 



PCT/JP99/05093 



r Wa a 1 s ¥1^^ £ 9tW £ tl Z> m=F -T X&tfr * L < 1 
0%, < tD^^b<{il2 XXtt-en^±S35:S7cS5* 2 ffi«£*±& 

diilCcfcoT^HSI^atJ: Delete D , <Mc^BK: 

* v e /*• /mi r.-+ rs" ^2. -<4- ^ -7* /n /k ^ r o 
^ *in <j •o/jhj d> v - r-t* i/'j ^- io» > mjn j ^ i ^> ' j ■ «— ^ t a » 

fccfcoT±K&«^*IHI©IStlSI£«4>S-&. £ £ lcM^©4£&£^a 

fflVife®^, U ASK 8 U A£$tU-r&ll#<2#pIi£» 

(ftlfiTt)S:< U Aft) ifi&<1zQ* MUttn tlsTMZU 

s cd m m u ft m <d m si jr as k @ h -r s m m & t n. m u m m t <d r m t 



WO 00/17949 



21 



PCT/JP99/05093 



zst e ^£&3&^£^iR£n*:4>&< i m<D7tm&'am< j &z> 

M*mS<Z>Ii*?giKi&§£2 b ^ffiJSd-r^) d <h^pJfigfc^^>o ±EL i £ 
N. S. S e ZfciZT e £ <D ift f S ^ & ^ <D JO . €r & tf> H §2! PS X « 

- H £ fc Z> o 

CuKai&tf) X^lUifT 20 = 25° ~ 50° Wf&fflfCgin 
Sf-JO^IItt. fftUtt 0.2° «fcO«F*U<tt 0. 5° W 

^lO^CuKai© X £lEl£r 20= 40° ~ 50° (Dm. 
ffllCinSh' 0. 5° JB*±T, »*U<«. 1. 0' « 

20 10Ah/kg"efe0^777-fh©3 7 2Ah/kg.J;Ot>, 



WO 00/17949 PCT/JP99/0.5093 

22 

£ b IC^^^tl^ 0 . 5 mJ^ii&tf 1 0 m m^TT^SCt^U D 

r*+H 7. /in j- * 4- 1 

io Jtfam&ft^sKfft (fc&movtm) x-omMi^Fojt&z *?£L< 

&5 0 0 A (t>^hD-A) UT<D&miZ. J:i3ff$b<tt20 
0 Aj^TwlBf:, KlilO 0 A&TV>1&m\zffl®-rz> z 

<h^<fc 9$?* L^o Z<D£o \Zffl.Mt£%£gkm.(Dh(D$:m<<>Z>Z£iZ<k 

15 »£ft±T#3. 3t«C«BfO Uf^A©{ilA0 K<£-pT££3 

&m^tcxm\Eiffimmi<D¥-? <D¥m^£\mtftftfr*>#i<Ds c h e r 

r e r©iC$i^T^^Lfct)©T$5. 
20 Lc = 0. 94A/ (JJcosfl) ( S c h e r r e r <D^) 
L c : &M*=?(D*Z-Z 

/3 : tr-^<E>¥M (7y7» 

25 C# H B B »ffiOfiJ^] 

L < &7kiil#X#fflmTT-. 6 0 0 < CJ^±cD?S^T^m31LT^H%{b 

ufcfc^^b^bn^x^tsi^ftf-^^^^^BiK i o o % mm i 



WO 00/17949 



23 



PCT/JP99/0S093 



^SfttB^fJ^te ( 1 - I a / I c ) x l 0 0 
*^BJT«^SK<7)#J^«> 3 0 %Ulfe5ut*i!fFS t<,50% 

l»«E^&«HP<&Jt*ffi»£bTtt, lm 2 /ga±T»«0«i»3l 

5m 2 /g^±T^50JiU b 
j|(If2^&3ft^©itig®S(te, .^KfSli^fcBET (B r u n a 
u e r - Emm e t t - T e 1 1 e r ) f£-*?f|-$!l $ . 

^tf^fe^u f-)A*iS[iiit zm<D&-»imm. (mm-v 



WO 00/17949 



24 



PCT/JP99/0.5093 



Soffit) &<5„ 

±127 y{k®tiLm&&l&?Z>J3&£ ITU. £&&^£Si§*&, 7 

\J O J|l 76 / 'J Z±L O ^ Hl» /O V> fZO «— 7 OJ» ' I /V - 7* J W * - O V— IV. « 

3 tt*%(Disia (Di^tt £ z. £ nic, 

®2te, *^BJ(D-^«m (U^^AH^li) 08ff®$rm^W^ 
^Tfit^HT* 0 , 9! ©*ffi«ifi#*> 2 0 2 £IE8k 2 

0 3^, (««?S?) 2 0 4£fl-UT*tGJb«»/\£5?> 

^ (^r-X) 2 0 7 rtldiR^^n, 2 0 2, IE $8 2 0 3 \t. 5fe* 

H8S$iS^2 0 5 , lEffiiS^ 2 0 6 Kjgi^ V> <3 „ 

*^Bj-e«, fifdiLJiiai (a) *>L<te (b) tc^-Tct -9/<cm^^ 

2 0 2 Klffl V>3 H <h tiot, 2 0 2 «^t«P#{C U *f- 

f£<5 II <h#pj£g Kite*. # B B a Sffl^f b, ISIi^lMX^/h 



WO 00/17949 



25 



PCT/JP99/05093 



(^M 2 0 2 ) 

MiZli Lfc^BJKftU A~ ^m^^^M 2 0 2 ICW:, 01 (a) 

Rtfin i (t>) &m^T9cizm'<iz*& B Av>^>&ffifefc i o 2 <Dffij& 

(IE® 2 0 3) 

Ht/cC^iEM 2 0 3 (t it> U^^A-T :*>CD*X h#£&£ 

U 9-0 Azi^-Hfteicffl Vi^> U^^A-f^-XTjTjsX hit LtaZlEUfS 
tLTtt, iS*£&J!®Kfc^> ig*£&JSffi?Hb%* M^I^bfe. 

A-s^^ii^^#j^fflv^ns. z.n*>iEMm<yom<D** u^a 

Sc, Y, 7^^H, 7^f^F. Ti, Zr, Hf, V, N 
b, Ta, Cr, Mo. W, Mn, Tc, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni. Pb, Pt, Cu. A g , Au WftM\zm 



WO 00/17949 



26 



PCT/JP99/0.5093 



r r e r O&fr *> ft* S ft^lS*^ U-f Xtt 5 0 0 A (t>^hD 
-A) E*T<BttfflTf»S H£*<ffF£ U< , 2 0 0 A^TO^l-eS5 
^t*tJ;D»Sl/K ftffi*«^-rs^JR*t»tl^«T, (0 

itfc (10 2) K:ffl^&n*"b©3^W«IK:ffiffl*P**- -b83*«fr© 

mx%z>o 

(-C*>fcm&2 0 4) 

mfommw* nmm^m^fy^uax^^itLtcmmitmm 

5 X 1 O-'S/craFilTSSaM^T^S. 

jiie^jtm^K^ LTtt. 0J*tf. H 2 S0 4 , HC 1, HN0 3 « 
<D&, UfOA-ft> (L i + ) i:;KXti't> ( B F 4 " , PF,", 
As F,-. CIO,", CF3SO3-, BPh," (Ph : 7xZJl^i) ) 



WO 00/17949 



27 



PCT/JP99/05093 



|^-f ^- > th^U'f 6tt*Jttfc«fflT#*. Jit! 

±!e3c&Hfi?St UTtt, 0UAtf, 7th-h'JJk 

l, 2-v*h^->x^>, ^DD^>if>, r-'ff-u^i; 
«my5>, 7s)l*7>* ~hp*9>* y^W7 7 

miia^'JT-^UT^, tfux^k #ut*x;i/7;m 



WO 00/17949 



28 



PCT/JP99/P5093 



ifE-fe/tU-^te, -^HflilftTJUI 2 0 2 £IE4I2 0 3©$Sf&£ 

^fe k ro > % 4^ -z ^ -fc. »<!m7i ^. -t=r ~}- ^z ^ acfe /i^ — » . «i > 

-ylti7^M, 1£V<\%$immfc®7 4 )l 

*ffiffi«f*^C#<"r<5 ^ «h*«7f^» SET £<!:j&*T 

fl ft& £ iR M V X ffi T 3 H g§ © JR M X ^ - X £ W #l f ij ffl T $ d £ # 

t * z> <h ^ ? fij * ^r^r-r s . 
m3temm$:m3£M (3-r>^) mmomm^m^&jiz^-r^mm 

® 3 J&Zfm 4 IdiS^T, 3 0 U4 0 3ttti, 3 0 3 i 4 0 6 it 



WO 00/17949 



29 



PCT/JP99/05093 



IE*S. 3 0 4 t 4 0 8tttWf (M+t^SfcttMft). 3 

0 5t4o 9Kmm*¥ (jEmmxizmm* * v * 302^40 

7 3 0 6 i410tt^^7h< 4 0 1 liSilt 

fti 40 4ttjE«*«#. 4 1 1 4 l 2ttft«U-F. 4 

1 3 telEM'J - 4 1 4 tt^^^Sr-tn-^tl^T. 

in® 3 0 3 tikMttwm*mz-fzikM3 0 1 t>bnmmz& 

tfUfc-t^-*©^ 3 0 2 5r^LTHI$nTfeO, £ 

©KIJlttJ&nEM^t LT<£>IE«Kffi3 0 5rtCiE«ffl*»&«*«n. 

±c»i«snfciE« (tm> 140 szmrziEmt. ftaattM 

0 lJitC^J&SnfcHII 14 0 2 &fbfctl4 0 3#, '> 

nnjttaa©***^* ti^f^tT:0tiffi4 0 8 rticuuesn 

TV^. ^Kft«*5 4 0 8 oeBPSRffllKttiEaSS^il^TOjE 

X^r^ h4 1 o*tEianT^s. Ris^^a^a«B<D«s^«*fe^ 

«4 1 1 ^^LTjEM^-v y yiiiHt^tlT^S. IE4S4 0 6 \ZZ> 
HTttjE«U-F4 1 3 TIES* 4 0 9 K J8 3 tl T ^ 

5. 4fc,'ftI4 0 3 lIO^Kt MU-H4 12 £^LT£8Kft 

4 0 8 t»a*nt^s. lEffi*^ y y«k:tt«»rt«©rtBE**8 

? JUS 3 0 lWSill. fti4 0 3<7)fS%Kl 

4 0 2 C, ±^L/t*fg^o^^<af-**»^e>&*««rffl^*. 



WO 00/17949 



30 



PCT/JP99/0S093 



(1) m (3oi, 403) tf&mvtcmm 003, 4 0 6) 

(Dm\Z. V — $ ( 3 0 2, 4 0 7 ) £&A,T» iEMft ( 3 0 5 ) 
JUZMMm (4 0 8 ) \ZM.fr&tSo 

(2) ftl+tyy (3 0 4) XteiEM** 
y y (4 0 9) £137s>TV V (306, 41 0) £M^£T3. 

(3) ±IB (2) "Cfien&feOS, frV&2> Z. HZ<k-oT . MM 

XXtry h (3 0 6, 4 1 0 ) IT«. 7 y^gf 

turn ^awttsafitttfl-^-fe^s y^^^fflvi^n*. 
mn&©^5&«, m&osEMt&xitnmfa 005, 4 0 8 ) , 

MIMJrV y^^fcitlEm^^ yZf (3 0 4, 409) £ $J&$ *X3 , 
El 3 Ttt. iEffiffi- ( 3 0 5 ) #t, H 4T?ttfiSte (4 0 8) M 



WO 00/17949 



31 



PCT/JP99/05093 



5pi^^S3 5^0>0'>'J3>»*. Will ^D>0-^ 
;U^*^7cSJt 7 9. 5:2 0. 5 X'M & L » 7 » > # X^H^T 

RINT2000 tCT> HtgK Cu © K a «§l X»lalSr#*f*fTo 
fc. ft6nfcX»0Jff?t - h SB 5 est. 

>m~zm2. 6 g/cc 

#0JTte. H4CwLfc«BSi«ifi«) AA iJ-fX (1 3. 9mmt/>X 
5 0mm) oyf!?A=*t»t#«^. KTTtt, B4«»ML 

1 . ^88 4 0 3 <DftM : 



WO 00/17949 PCT/JP99/05O93 

32 

T&«ffiflli£#:fc:J&&3-8\ ItlCioTtl 4 0 3 
2 . IEffi4 0 6 ©ftsfg : 

(1) Bf&U A £ffiWf?>tf>&* 1 : 2 0> ; E;i/Jt"?fi£L'i' 
5 ^>3£J&7M£i£ML£:7kM£> 3 5 0 X:&$Lfa,ffi*tHzmnLTftM 

(2) _tt3 (i) -et#e»nfc'j^^A-v>^>^<b^s$?.^, 

0*t: ^ ^ vi? rh ^ A A ^ -75^/?niffl ! -h- 
ziz. v. i v/ w v. rr»> -frt /»_ o 

(3) ±13 (2) izte^xmrnVftV A-*? >X >Wt4fc%Hz* 
10 7-fe^U>:/7y *©&*f& 3 wt(S*)X£#U 7 7ftt''Jlf>^ 

5 mm%&u& vtc'&. N-^^;i/- 2 - tr □ u h >^^solt^-x 

(4) _htE (3) T#6nfc^-Xh$> J** 2 0 ^D>C07;P5 - 

&m?-7<D U - K£j@#«i£S&ttn?SHfcl^ 1 5 OtTME^UT 
IEM4 0 6 

3 . mmmoftm : 

(1) +#K*#£lifc*U&X5 t U>;&-#*- S (EC) 

20 h (DMC) «M-&UfcJg|«fcWI«Ufc 0 

(2) jits (1) -v&znitmmiz* m? yitftvwtvrv&m. 

(LiBF 4 ) $1M (mo 1/1) Jgfl? L£ LTffl 

4 . U— ? 4 0 7 : 

a£-fe/\° U — ^ £ l/t. m& 25 5 ^n>(D«Lt£tf'JX5PU>^£> 
25 ^5t/1U-^^ffltbfc. 

5 . n,mv>m.2h±LT : 

m.m<Dm?>.±LTte. §1,6-5 o < cj^T<£*#£W3L£&&nfflm 

(1) ^Es4 0 3 £IE8S4 0 6 (7)^1(3 -k/t U — ^ 4 0 7 ir " 



WO 00/17949 



33 



PCT/JP99/05093 



A v - * /lE«/-fe r\ V - * /fk 88/-H * V - 2 0) m \z 2> «k o \z z> T 
0 8 ICJf A Lfc. 

(2) tl'J — H 4 1 2 4 0 8 tf> Jfi: SB tC X # *;/ h 

#y 1/ ^* ^ Ml OftOiEl+t 7^4 0 9 £IEEi 

U-H 41 3 

(3) mJfE (2) T# OKI* m^ttAbfct, IE®* 

Hyao7'j y^attsi p-5 iis#-jRj^t©^r>i/x 

(85.3XFe-18XCr-9XNi-2XMn-lXSi-0.15XS-0.07XC) ^© 45cc 
@ 15mm <DX^>l/^^^-JP^ 12 IBAnt. ffiMSfl *7*=f > 
GT 2 «f|8!»»*ail/T Si-Ni #SK£&*fr*&t#fc. 



WO 00/17949 PCT/JP99/0S093 

34 



5 ,k$Z&&Bm<DMm0%rM 1 -vmZftfz Si-Ni -&&Bm\Z. ¥i%%L 
%0 . 5^D >G>- y *r )Vn**m^'&<D Si:Ni ©7C*Jt*«7 6 : 
2 4»cfe««t'5tcS^L, »&ftfc«£*!^±IBittfifi#-;P$;PSr 
BlCTftlM&l 7GT2KP B 1»#MILT Si-Ni 
7to t#£ft£: ^TctC Cu OKaiSSlSffl^fcjCftXttlHlfif 

GteBlfcoyftLmftlfi tt. HORIBA LASER SCATTERING PARTICLE SIZE 
DISTRIBUTION ANALYZER LA-920 ( 5£ # ft $B *§ §g f£ j?r td «fc t) fijg $ ft 
15 T7MCjg^&Mttt£T#&3i±T##r 
tt, 2. OW^ofc. 

mm&&ffi*<Dmmm^m 1 \z£-oxnfc&&tzwz.x. ± ferns 
mmm 2 xnr^^n^^mm^mmvrzm\t. mt&nmmmwo)^ 
20 u&**m 1 «*:ra«io^j*T**jfiw©«««jg#sf^saufc. 

25 ^ffiffij 3 

25^a>Oi/'j3 0. 5 5 * OXB- 

s#-;u5;i/^«tTinj*s 1 7 gt 2 i$Mii^t&#a&3g lt. si-ni - 



WO 00/17949 



35 



PCT/JP99/05093 



mm'&vxumtir?- H$i8 (c5kT= iis^— j^mm\z^-o 
nrz&&wm<D¥-&%Lm** 2. 2$^d>t^^^:. 

Id Cu ©K a*£ffl^fcl£*!X*il|Hl#fa'W£ff o fc. 



WO 00/17949 



36 



PCT/JP99/Q5093 



¥^i%%L%2 5 ^ O ><D-> U 3 Vi^t^^S 0. 5 ^ ^ □ ><D- 
yt-frmm&TtMlt 32. 3 : 67.7 Til b . _hf2i£MM^-;U = JH£ 
fCTinMl 7GT2^F B li^#lHT, Si-Ni #IISt£&$ 

UlSgjl 5 

v ^- )vm^^.xs^mm.m 2 a ^ □ ><Dgkmmm&7tmht 70 : 30:10 -v 

MSbT, Si-Ni-C # Hit l#e»nfc^^i*C^ 
Mi2z:^m?fi.^f^S!##^J 1 Tffl <^£:^M$tj&#K:#;tT, -LIES 



WO 00/17949 



37 



PCT/JP99/05093 



^mm 6 

>y -ir;U^*S.tX¥^^S 2 = 9 o XDig*#* &7tS Jt 45. 5 : 55. 5 : 9 

7GT2Hf B 1lg^OT®itT> Si-Ni-Ag #H £#fco 
#<b>n*:-&&*#*K:o^T, ^TClC Cu <0Kaf&£HH>fcJ£ax»lal 

h £m l l 

v >r 2 ^ 9 O >(D — A*ft*£7C^tJt 

73.9 : 19.1:7.0 ~CMis l> * ±I3»£S! - ^ ^ )V&. @ K TiJPilg 1 
7GT5Nfl«ji^»»fflI^T, Si-Ni-Zr *fiS^M*SHft. 
S6nt^»*C^^T. U%\Z. Cu <&Ka«l&fflV>fcl2:ax«lig 

h £IU 1 2 tC^To 



WO 00/17949 PCT/JP99/05093 

38 



mtE-^nm<D{^m^mm \ xm^rcmmmm^izm^x. ±t2« 
5 Mffim.te<nitmmffiM 7 xntcmmmm^^^m vttmt. mm~ # 

mmm 8 

Ax. J.-er 4-J- vi/M t . 1 ~t- rr\ Z±» >6s. ifc/A r±r /T% Sffl SffJ «fcfo /Sil O . 

^ WFC 1/ <w C3 az. t/j sr* rwj ^sc //us t/'j <-> • 

10 mm&Ttm&s 0 : 5 o-r^u nz>nfcM-£®&±mMM.witf- 
)i^jvmm\zxi]umm 1 7 GT2B#fym^;iftMSbT si-cu #nsi 

15 2. 5 ^D>T&^/!:. 

ttM*Hi£#:<2fe§3i^iS0iJ 8 : 

20 -^m^of^isfms^i 8 : 

25 nn*m<h Lxo-gt&ffijKDmmmmM 9 : 

¥i^tS 2 5 ^7 □ ><C y 'J □ <b¥^lii 2 . 5^D>ff)^ 

g3A'J|/ hBJk&Tzmtt. 5 0:5 0 XM-& t# <=> n£:*g£$£.L§B 

iii^-j^ jp&B tcTjpji^ 1 7Gt2 mmm&ffift&w lt 

Si-Co » ^nfc&PJft^tCO V>T, i&TcJC Cu 



WO 00/17949 



39 



PCT/JP99/0S093 



m®mm^<oipnnmm 9 : 

mm^m 1 traaa^&T^jsomffiftiSttfcreaiLfc. 
m^MW^^nmmm 9 "ct# fern® «i vizmz* tata— # 

L T <D 18 aS^JM 1 0 : 

P^^^^Tcm^ 5 0 : 5 0 Ti!£-L, f# £ tlltM^® & ±gH5SM^ 
;i/^BlCTiOiim 1 7 GT 2 Pf RHi! fft 5£ M S b T Si-A g 
<S6nfc^4»*«. %k7t\Z Cu OKai$ 

te, 2. 3 ^D/T^^feo 

H&!B-&&$*ofM##0»J i tc<fcoTt#fc^^tc#x.T, ± gen as 

ftm&i&m i tra«©^j*T?**jfi«©*ei«jfifls&fpa«u&. 
-^m^^amiM 10: 

^Ctt?&Of^a!l##^J 1 £EI«<B;frffiT:*^!fi0fl<D — ^ttteSfea* Lit. 

glMffJ 1 1 



WO 00/17949 



PCT/JP99/05093 



40 

u><D&mun)vvi®**:7tm&s o : 5 otg^i, nzntcUG 

4&&±ffij&£g#-;i/5JW3£«K:TJDi£ge 1 7 GT 2 Bf F B 1ii£f»$!l * 

-^mmcof^ig^ja^j i i : 

gjfiEffJ 1 2 
UT©-&&f&*<BWI8i^i6fli 1 2 : 
^i^&S 3 0 S^nXD^^^y-^A--'; (M g ,N i )B 

*i^tSO. 5 $^D>©"7 ^rJ^^^M^^Z Mg:Ni 7C^Jt 
20 *«5 0 : 5 0 \Zt£Z><k5\zm&l'* »5nfc«£**±EittSSl#- 
;U5;P^SICT» J0j1« 1 7 GT2 R# 21 l/TM g-N i 



WO 00/17949 



41 



PCT/JP99/05093 



~^nm<D^m^mm 1 2 : 

mM^it^R^-^^^^^^^^" 3 ^^^^^^^^^^^ 
TIBOS 1 iC^ti^OT^ot. ^ 1 ^©eaWXIl X^0 
iFf^^fjm^^mrfBS c h e r r e r OSStCtt \Wr* UTfffcftffiT?^ 

±&-&nM<o^n? ft i^^t <d ft font? — a -< 

( 1 ) ^E^«(^-a : 

^$i4S^tut#^n5o. ic (§i/p$r B i©o. h»©««e) 
i c (®&/mm<D o . i fgomsit) fii^^«^'^^^^ffi 5&?2 • 8 v 

( 2 ) 1M : 

±12 (i) ©^-eti^ns ^^gofett^issf i 

T, 0. 5C (^fi/P#F*S1tf> 0 . 5{&<E>mfit) fil^^«t(ittCT^«S: 
tfU, *»*£E*<4. 2 V {CitLfcP#,6T4 . 2 V ©£«JE£«K:9J 



WO 00/17949 



PCT/JP99/05093 



42 



WO 00/17949 



43 



PCT/JP99/05093 



31 1 



No. 




I** h frtl 

£ (7 
(leg* 


TO 
H o cr 


TV1 

z* A 

A rA. 


m&h 

°Z 
so 


1u v 1 y 

/W PR 


dtXL /ml 

% tTU 

1 


^ 1 79. 5 W 1 I0.S 


4 7 9 


0 4 




Qfi 


4 1 


-fcfc /wf 1 


c ; Mi 
M„ s NI 20 .s 


47 ? 


1 3 


69 


98 


6 1 

U.I 


<4» -bfr- itol O 


C ■ Mi 


47 4 


1 2 

1 . u 


77 


97 


5 2 


mmm 3 


SiNi 


47. 1 


1. 1 


86 


95 


3. 8 


r<r*L rfr- Ami o 


C i M ■ 


47 9 


n 4 


244 


70 


1 0 




Si s ?.sNifi7.7 


44. 2 


0.8 


116 


78 


2. 1 


♦Qt f- 


O 1 TO 1 * 1 30^10 


il 7 A 


1 1 
1 . 1 


o u 


QQ 


o • o 


§H5£#1 6 


Si^s.sNiss.sAg, 


44. 0 


0. 9 


100 


91 


2. 1 


^ -fcfe /ffl! 7 


e ; m; 7 r 


47 7 


1 . 2 


74 


85 


1. 7 


^MM 8 


SiCu 


44. 6 


1.3 


71 


90 


1.9 


£ffi0il 9 


Si Co 


45. 5 


1. 1 


80 


92 


2.4 


m m m 

10 


SiAg 


44. 1 


0.6 


149 


95 


4. 6 


M &l 

ii 


GeCo 


44. 6 


1.0 


90 


89 


2. 3 


^ M M 
12 


MgNi 


44. 6 


2. 8 


32 


91 


1.7 



WO 00/17949 



44 



PCT/JP99/0§093 



— - % ^BViV'-i l "" " '*•« iE- /■=■* pi "J " " J — - - 

hum 13 t?^«iLfc«ai»jfi#x^-*««ic^^T, ±iaw£ 
tea. ^ss^J i ©afcfcfcfcttfttffc^* 1 - *nit*ifiv^o-c* 

*J 1 4 



WO 00/17949 



45 



PCT/JP99/05093 



Tit, iJ--f ^;i/#tfo0>gv>, ifc^ £^fc> iSx^ 



WO 00/17949 PCT/JP99/05093 

46 

[±IB^M • A • X \Z~D^T. Mte, Si. Ge, Rtf Mg 
5 £ jl#*a34>& < £ fe— a^>7C^^^ Ate, jS^&JgTC^^^ 

^e>S«tl*^^:< «!:*>— a<07C**^L> Xte, 0, F, N, Ba, Sr, 
Ca, La. Ce, CP, S, Se, Te, B, Bi, Sb, Al> In, Rtf Zn £ 

+ > z «tj,s t s rf+i ?. /l>/r > - ffi (T) ^ * S- . ffl L. Y il. "pf^* 

10 M£>#*te, M/ (M+A+X) = 20 ~ 80 T&£<, ] 

2. MfB#HiStM • A- X^&te, CuKaiOXi!sI0fl:fc^T, 
20 = 25° ~ 50° (DftSCinSf -^O^ftfftf 0.2° £*_ttf)t><DT 

3. MBB#^KM • A • X^&te, C u K ctm<D X «§1[eI#tK:&^T, 
15 20 = 25° ~ 50° <D&m\Zl%nZ>l' -9<D¥mtilifi 0. 5 ° &±Ot>(Z>T! 

4. MfE#H.KM • A • X£"&te> C u K aUO X UlUtlT KSS^T, 
20 = 25° ~ 50° O^ffllC^tl^k* -*©¥te*3*« 1 • 0° &±<D*><D 

20 = 40° ~ 50° <Di&mizmriz>f ->)<D^{mW 0. 5 0 &>±.<D*<DT' 

6. Wfe#H»M • A • X^&te, C u K aU<D X Kl*^T, 

2 0 = 40° ~ 50° <Di&mizmnZ>l' ->><D*mmtf l . 0"£ll©t)O 
25 T&Sfflf * 1 lCfB*&<Z>ftffifflttffi#. 

7. jffl|B#HSM • A • X-&£<D&^te, X HE! iff 

*is*saT-<z>*#£**5 0 0 A£*tt**b*3Rjb 1 iztzmoMmn 

8. MfEMKM • A • X^£<£>!ft^te, X » El 3r##r 
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-sign^©*^^! o o AMT-e& 2>m-&m i izmm<DM.Mm^ 

IQ.Wlt&M^^MTL^it. Cr, Mn, Fe, Co, Ni, Cu. 
Mo, Tc, Ru, Rh, Pd, Ag, Ir, Pt, Au, Ti, V, 
Y, Sc. Zr, Nb, Hf, T a RLN'W^ £ & -5 <B> ^ 
75: < it) 1 aOTn^T&Sfflf^Jg 1 {c!2^(0^1SfflaMM. 

11. t&iB#A9tM • a • x-s-^ ztjL&ftL^iz* mmTtm&o . o 5 

12. WI2^AMM • A • X&&frt>tSLZ>m?fe. gf^7C^Sr0 . 1 S 

13. M!2#ifIiStM • A • X^Ji^ftSfi^tt. 7^^7C^<&0. 
0 5S»%7!»S 5 Ii%©^ffl0itf1-5ra 1 \Zteto<D&mm 

a*%7!»s 3 a»% ^isia at 1 icsBfco&ffiffl^s 

15. flftffi'^fiSSM • A • X^&ri> ^te^fcl^te.^TC^S: 0 . 0 5 

16. MiB^HftM • A • X-£&7^ <bteZ>m : ¥-te* 0.5Mm75S 20 p. m 

17. ffilH^JIftM • A • XS&fr £ 7iSfil[-?J4, 0. 5m m7!>S 1 O/i 
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20.iiufS#II«M • A • X HKL i 5t^£ 3 S*%75S3 0 

21. ffiffi#iiKM ■ A • X^&fcfc, #1S Si-Co^, #HK Si- 
Ni Si-Fe #H,St Si-Cu ^SS Si-Mo 

4k A V SK-Hr Si-Ae Si-Zr 

#&KSi-Ti£&. *SRSi-Nb^, ^SISi-Y^, # 
10 il Si-Co-Ni^^, Si-Co-Cu^#. #H.H Si-Co- Fe 

#SS Si-Co- Ag^&, Si-Ni-Fe MI 

Si-Ni-Cu MS Si-Ni-Ag #I» Si-Ni-Mo 

Si-Ni-Nb Si-Cu-Fe IPSS 

Si-Co-Fe-Ni-Cr #&R Si- Co- Fe~ Ni- Cr- Mn 

15 Si-Co-Cu-Fe-Ni-Cr ^11 Si-Co-Cu-Fe-Ni 

-Cr-Mn^i, #SK Si-Zr-Fe-Ni-Cr #Hi5l Si~Zr 

-Cu-Fe-Ni-Cr-Mn #HK Si- Mo- Fe - Ni- Cr 

#Hift Si-Mo-Cu-Fe-Ni-Cr-Mn £>±, Si-Ti-Fe- 
Ni-Cr X\*#&n Si -Ti- Cu-Fe-Ni-Cr-Mn ^&Tr&5 

20 m&m i \z.um.(o^mmnuu. 

22. MaE#HiKM • A • X^^tt, #ii Si-Co-C ^i, #n. 
MSi-Ni-C^^, l^iS Si-Fe-C Si-Cu-C # 
Hff Si-Fe-Ni -Cr-C Si-Co-Fe- Ni-Cr-C □ 

Si-Cu-Fe-Ni-Cr-C ^SI Si-Co-Fe-Ni 

25 -Cr-Mn-C Si-Co-Cu-Fe-Ni-Cr-C * 

UK Si-Co-Cu-Fe-Ni-Cr-Mn-C Si-Co-La 

Si-Ni-La #SR Si-Fe-La 

Si-Cu-La *SR Si-Co-La-Fe-Ni-Cr #H 

R Si — Cu — La — Fe — Ni — Cr Si-La- Fe - Ni- Cr 
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MM Si-Co-Ca Mft Si-Ni-Ca M« Si 

-Fe-Ca MR Si-Cu-Ca MR Si-Co-Ca-Fe 

-Ni-Cr Si-Cu-Ca-Fe-Ni-Cr #HR Si~Ca- 

Fe-Ni-Cr l^fiS Si-Co-Zn Si- Ni~Zn 

5 ^SHSi-Fe-Zn^^, Si-Cu-Zn MI Si 

- Co -Zn-Fe- Ni-Cr 1^1 Si- Cu - Zn~ Fe - Ni~ Cr 

#SM Si-Zn-Fe-Ni-Cr MR Si-Co~Al # 
Si-Ni-Al Si-Fe-Al MRSi-Cu-Al 

#HiR Si-Co-Al-Fe-Ni-Cr Si-Cu-Al 
10 -Fe- Ni-Cr MR Si- Al- Fe- Ni - Cr MR Si 

- Co - P -& £ , MR Si-Ni-P Si-Fe-P-8"^. # 
Aft Si-Cu-P Si-Co-P-Fe-Ni-Cr # 

Si-Cu-P-Fe-Ni-Cr MR Si-P- Fe- Ni~Cr 

<fe, ^ilSi-Co-B^^, Si-Ni-B MRSi-Fe 

15 -B Si-Cu-B^^, MS Si-Co-B-Fe-Ni- 

Cr #HR Si-Cu-B-Fe-Ni-Cr Xtt Si- 

B-Fe-Ni-Cr-S-^-r^^K^Jl 1 £82* <DfiW.mmffitto 

23. iiQfEIEIIRM • A • X ^11 Si-Co-Mg M 

RSi-Ni"Mg£&, *SRSi-Fe-Mg^&, Si-Cu- 

20 Mg Si— Co — Mg— Fe — Ni— Cr o"^, l^iS Si-Cu 

-Mg-Fe-Ni-Cr MR Si-Mg- Fe- Ni- Cr M 

R Si-Co-Ge MR Si-Ni-Ge^£, 1^1 Si-Fe-Ge 

^<&, #HR Si — Cu — Ge Si— Co — Ge— Fe — Ni-Cr 

#HR Si-Cu-Ge-Fe-Ni-Cr Si-Ge-Fe 

25 -Ni-Cr MR Si-Ge-Mg -Co'&&. $AK Si-Ge-Mg 

-Ni PSI Si-Ge-Mg-Fe MS Si~Ge-Mg- 

Cu^^, Si-Ge-Mg-Co-Fe-Ni-Cr Si 

-Ge-Mg -Cu-Fe-Ni-Cr XK*#SR Si-Ge-Mg - Fe 

-Ni-Cr 5 ft 1 tdsB^CDA@fflmS8#o 
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25. wBmaMififr+^wfB^aKM • a • x^^otwitt. 2 

I 'J '1^1 *— I mw -a • . - — • - ' - 

WftfciU 80 M*%7!>S 99 aa%©$aHTS^ffi^JS 2 6 izmffiOM 

2 6 \z&wt<Dn&mmfc. 

31 2 8 fc!Btt<D*aflli&#. 

i£*r=s ^^;ptJpo-x, *^;nz;H3—;*, <* 
;uTir^- ha>e&s»a>safc£*i.3 4>fc< 1 a©*J£tt^rai5 

3j<Jl 2 8 {CfB^CDm^^it^o 
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34. me is* ait*. mmMft^fc&tofrzts.zmztM'v&zm&m. 
36. BufB7jc^^w^ii5^^<b€r^«» #u tfx^T^p-^, 

38. |»IB#zK»ttW«K# ; ? : <t£«!>tt. #»J fr^7J^H K, 
If U>^l^#'J-7-, 4 7«yftX7 c l/>-67:yfl:7Dei/>* 
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39. M.m. mmi&z$mmn*mffiLv^vA<DM<t-mKRfoZ:m 

10 Hf&o 

40. MfEMte* ftttcmKfolz&^T U ^£ A< *->£-f >^-# 

41. «riBiEff©»JsK*r»T**miBU ^£ A7c3fc^W4&Ktt, #a 

15 sffi^^t t)Ot*5i*JS4 o \zmm.<D ^A-^si„ 

42. t9aBIE«©fll^tr»-C»*MIBU A 76 SI ^ W fcfc > &J3 

43. u ^VA-frmmmnmmm&nMm.ii&'v&'DT* mmm% 
20 w^jg 1 7bm 2 3 o^tn^ \zmm<Dmfc$t£kMM • a • x-& 

44. MI2#JI»M • A • X^5&5S[f*^l/Xl4»jai^L 

45. ffigB#j|RM • A • X&&fr*>tZ2>%L?lZ&mffl&M&ls^-X 

46. mmmmmt lt, w«^#^t;^4&j&>s£:s*s#8i£jav>5 • 
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is$j£#<e»§3j&7j*£o 

~>*f jui^a-** /?^t;PD-x, x^m^n-x, < 

f;nz;i/a — x, t H o + y^P \f.)V^^)V-t)Vu — 7., x7/Xf 
N-f-jH^D U H >. 77k'7^A. h 7 # # > h xf AR^ U k* — 

a-s^u^-. 4 7 yftif i/>-/i-7;i/^P7^^t , ijn- 

f^l^'J7-, 3 7>Wb«ftXfl/>*^-« ^'JXfI/> > 

spj-rsuf ^7A— ^««i©ssiifi35ri**c»-pT» m^m^mu. m&m 
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52. HufS^M^^fi£-r^XS«, MlE^HSfM • A • X£&d>«=> 

55 . H&sazKig&^r raffias ft ^ut-j^j^-jk * 

# l Jk ,, J-f>7Ji't7^ H > 4 7 y4kJL3 L U>-$ U T — , 377 
fcX^U->#'jV-. 2 7>yftX5 1 l/>#'J7- , X3^>-4:7 
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